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T he quality of health care in the United States varies according to region and setting and is too often inadequate. [1] [2] [3] In response to uneven care among hospitals, federal policy makers and private organizations have launched an important program to collect and publicly report data on the quality of the health care Americans receive. The Hospital Quality Alliance (HQA) program, 2 overseen by private and public entities, including the Centers for Medicare and Medicaid Services (CMS) and the Joint Commission, is leading this effort in the hospital sector, producing quarterly reports on the provision of effective services for common conditions. Although the HQA has made these data increasingly available to the public, there has been little information on the quality of hospital care from the patients' perspective. As the Institute of Medicine points out, the provision of patient-centered care is a key element of a high-quality health care system. 1 To address this information gap, the HQA program incorporated the Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) survey into its battery of measurements. 4, 5 Many of the nation's hospitals have made a commitment to providing responses to the survey from patients discharged from their facilities. The first set of national HCAHPS data became publicly available on March 28, 2008.
The new HCAHPS data allow us to gain key insights into the experiences of patients in the hospital and the ways in which these experiences relate to other aspects of care. We addressed four questions: How do U.S. hospitals perform on measurements of patients' experiences, and is performance with respect to one element of a patient's experience (e.g., communication with physicians) related to performance with respect to another element (e.g., communication with nurses)? Do patients who receive care in hospitals with three key characteristics (being a for-profit hospital, having a higher ratio of nurses to patient-days, and being a nonteaching hospital) report better experiences than patients in hospitals without these characteristics? Is a hospital's ability to provide patient-centered care related to its performance on measures of clinical quality? Finally, how variable is the performance of hospitals across regions?
Me thods

HCAHPS and the Domains of Patients' Experiences
The HCAHPS survey, developed by the Agency for Healthcare Research and Quality, asks patients 27 questions about their experiences in the hospital and about their demographic characteristics. Responses to 14 of the questions (possible responses: always, usually, sometimes, and never) are summarized by CMS and reported in 6 domains as composites: communication with physicians, communication with nurses, communication about medications, quality of nursing services, adequacy of planning for discharge, and pain management (for specific questions, see Appendix 1 in the Supplementary Appendix, available with the full text of this article at www.nejm.org). The CMS calculated composite ratings for the domains by averaging the responses to each individual item within that domain, as described in the technical appendix in the Supplementary Appendix. Other domains reflect individual questions about whether the rooms were clean and whether they were quiet (possible responses: always, usually, sometimes, and never) and two overall ratings: a global rating of the hospital on a scale of 0 to 10, with 0 being the worst and 10 being the best a hospital can be, and a question about whether the patient would recommend the hospital to family and friends (possible responses: definitely yes, probably yes, probably no, and definitely no). The global ratings were grouped by the CMS into one of three categories, 0 to 6, 7 or 8, or 9 or 10, rather than made available individually. The details of the development of the survey, psychometric testing, and factor analyses used to create summary ratings within domains have been described previously. [5] [6] [7] [8] [9] [10] Data are adjusted for the method of administration of the survey, as well as for eight factors related to the patient (e.g., age, educational level, and health status) in order to substantially reduce nonresponse bias, as described in the technical appendix in the Supplementary Appendix and at www.hcahpsonline.org.
Under the CMS's authority to monitor providers of care and to oversee care for Medicare patients, the CMS and its Quality Improvement Organizations can require that the HCAHPS survey be administered to patients who are being The HQA also provides data on the compliance of hospitals with 24 measures of evidence-based processes with respect to care for three conditions -acute myocardial infarction, congestive heart failure, and pneumonia -and with respect to the prevention of complications from surgery (see Appendix 2 in the Supplementary Appendix).
To create condition-specific summary scores, we used a common method, 11 in which the summary score is a percentage derived from the sum of the number of times a hospital performed the appropriate action across all measures for that condition (numerator) divided by the number of opportunities the hospital had to provide appropriate care (denominator). Composite scores for a condition were calculated only if a hospital had at least 30 patients for at least one measure.
Structural Characteristics of Hospitals
We linked the HCAHPS data to the annual survey of the American Hospital Association, which collects the following information from hospitals: nurse-staffing levels, profit status, status of membership in the Council of Teaching Hospitals and Health Systems, number of beds, census region, location (region and urban vs. rural), percentage of patients receiving Medicaid, and presence or absence of a medical intensive care unit (ICU). We calculated the ratio of nurses to patient-days by dividing the number of full-time-equivalent nurses on staff by 1000 patient-days.
Statistical Analysis
We used chi-square tests and t-tests to compare hospital characteristics between hospitals that reported HCAHPS data and those that chose not to do so. We calculated the average proportion of respondents who rated hospitals in the highest categories in the two overall ratings and in individual domains. We next calculated the correlations between the two overall ratings of hospitals' performance and among the individual domains. The two highest ratings of overall measures of patients' experiences (global rating of 9 or 10 for a hospital and response of "would definitely recommend the hospital") were, not surprisingly, highly correlated with each other (r = 0.87). Therefore, we focused primarily on the fraction of patients who rated the hospital in the highest category (9 or 10 on a scale of 0 to 10) as the primary indicator of patient satisfaction. We chose, a priori, to examine three key characteristics that we postulated might be related to a patient's experience in the hospital: the ratio of nurses to patientdays, profit status (for-profit vs. not-for-profit), and academic status (teaching vs. nonteaching, as defined by membership or nonmembership in the Council of Teaching Hospitals and Health Systems). We posited that hospitals with more nurses might provide more patient-centered care because there would be more staff available to tend to patients' needs. We also hypothesized that for-profit hospitals would be highly attuned to patients' experiences and that teaching hospitals might focus more on technical aspects of quality than on optimizing patients' experiences. We examined bivariate relationships between each of these characteristics and HCAHPS ratings and subsequently constructed multivariable linear regression models that adjusted for the other two characteristics as well as other characteristics that might be potential confounders: number of beds in the hospital, census region, location (urban vs. rural), presence or absence of a medical ICU (as a marker of technological capability), and percentage of patients receiving Medicaid (as a measure of the extent to which the hospital provides care for a low-income population). The dependent variable was the proportion of patients who rated their care as 9 or 10.
We examined the relationship between a hospital's performance with respect to the overall experience of the patients and measures of clinical process using the HQA summary scores described above. We categorized all hospitals into quartiles of HCAHPS ratings and examined the mean score for clinical quality within each quartile, using a test for trend to determine whether a higher rating on the HCAHPS survey was associated with better clinical HQA scores. We subsequently constructed multivariable models to adjust for other hospital characteristics in order to assess the independent relationship between performance on the HCAHPS survey and HQA scores.
Finally, we examined performance on the HCAHPS survey according to hospital-referral regions, which are based on access to tertiary care. 12 We aggregated the total number of patients with each of the four clinical conditions for which we had HQA clinical data and chose the 40 hospital-referral regions with the largest number of patients. We then calculated the performance on each of the HCAHPS measures for each hospital-referral region by averaging the ratings for all hospitals in that hospital-referral region, weighted by hospital size. We subsequently ranked all hospital-referral regions according to the overall proportion of patients who gave their care a high global rating (a score of 9 or 10). We present data on both overall measures (a high global rating and a positive response to the question of whether the patient would recommend the hospital) for the top-ranked and bottom-ranked hospital-referral regions.
R esult s
Characteristics of Hospitals that Reported HCAHPS Data
Of the 4032 hospitals that report any quality data to the HQA program, 2429 (60.2%) reported data on patients' experiences to the CMS. More than 75% of the hospitals had 300 or more patients who responded to the survey, whereas only 3% had fewer than 100 respondents. Only data on categorical responses were made available. On average, 36% of the patients who were invited to participate chose to do so. All reported data were adjusted for the method of administration of the survey, the case mix, and nonresponse bias (see the technical appendix in the Supplementary Appendix). Hospitals that were large and private not-for-profit, hospitals with ICUs, teaching hospitals, and hospitals located in urban areas and in the Northeast were more likely to report HCAHPS data than not to report the data (Table 1) . Reporting hospitals also had a better performance on HQA measures. Reporting and nonreporting hospitals had similar percentages of Medicaid patients and ratios of nurses to patient-days.
Patients' Satisfaction with Hospital Care
On average, 63% of patients gave their care a high global rating (9 or 10), and an additional 26% rated their care as 7 or 8, whereas only 11% gave a rating of 6 or less. Sixty-seven percent of the patients said that they would definitely recommend the hospital in which they had received care, and another 27% of patients said they would probably recommend the hospital. The distribution of performance on these two measures is shown in Appendixes 3a through 3d in the Supplementary Appendix. The proportion of patients who reported satisfaction with their care in specific domains varied substantially: on average, 79% of patients reported that doctors always communicated well, whereas only 54% of patients reported that their room was always quiet (Fig. 1) .
The domains of patients' experiences were highly correlated overall (Cronbach's alpha, 0.94), with individual correlation coefficients ranging from 0.32 (for the correlation between adequate discharge instructions and adequate nursing service) to 0.84 (for the correlation between communication with nurses and adequate pain control). Fifteen of the 28 correlation coefficients were greater than 0.6, whereas only 2 coefficients were 0.4 or less (Appendix 4 in the Supplementary Appendix).
Hospital Characteristics and Patients' Experiences
We found that two of the three characteristics of a hospital that we had hypothesized to be associated with HCAHPS performance actually were, but the association of one of the two was in the opposite direction of our hypothesis ( Table 2 ). The ratio of nurses to patient-days was a predictor of performance on the HCAHPS survey: a larger percentage of patients in hospitals in the top quartile of the ratio of nurses to patient-days, as compared with the bottom quartile, gave the hospital a global rating of 9 or 10 (65.9% vs. 60.5%, P<0.001 for trend). Fewer patients in forprofit hospitals gave a global rating of 9 or 10 than patients in either private or public not-forprofit hospitals (59.1% vs. 64.8% and 65.4%, respectively; P<0.001 for both comparisons). There was no significant difference between teaching and nonteaching hospitals in the percentage of patients who gave the highest global rating (63.3% and 62.8%, respectively; P = 0.51).
We then examined each of these three characteristics and the ratings on individual HCAHPS components in detail (Table 3) . Although the performance of hospitals in the highest quartile of the ratio of nurses to patient-days was better than that of hospitals in the lowest quartile for each component, the biggest differences were in the areas of nursing services (4.2 percentage points), discharge instructions (3.2 percentage points), communication with nurses (3.0 percentage points), and communication about medications (3.0 percentage points), whereas the differences were smaller with respect to whether the room was quiet (2.2 percentage points) and clean (2.0 percentage points) and with respect to communication with physicians (0.9 percentage point).
The performance of for-profit hospitals was worse than that of private and public not-forprofit hospitals in all areas. Differences between teaching and nonteaching hospitals were small and inconsistently significant.
Patients' Satisfaction with Care and Quality of Care
We found that patients' satisfaction with care was associated with the quality of clinical care in the hospitals for all four conditions measured. In unadjusted analyses, the HQA scores for hospitals in the highest quartile of HCAHPS ratings were, on average, about 2 to 4 percentage points higher than the HQA scores for hospitals in the lowest quartile of HCAHPS ratings. The results were similar when we adjusted the analysis for key hospital characteristics (Table 4) . For example, the average adjusted HQA score for the quality of surgical care was 85.7% for hospitals in the top quartile of HCAHPS ratings, as compared with 82.8% for hospitals in the bottom quartile (P<0.001).
Patients' Satisfaction in the 40 Largest Hospital-Referral Regions
We found a substantial range of performance across the 40 largest regions: in Birmingham, Alabama, on average, 71.9% of the patients gave their care a high global rating (9 or 10), whereas in East Long Island, New York, only 49.9% of patients did so (Table 5 ). There was a similar range in the percentage of patients who would definitely recommend the hospital (Table 5 ). There were also differences of 15 to 25 percentage points between the best and worst regions in performance on individual HCAHPS components (data not shown).
Discussion
The HCAHPS data provide a national portrait of patients' experiences in U.S. hospitals; they are likely to provide a baseline for the measures that will be used to monitor patient-reported quality performance in the future. We found that although most patients were generally satisfied with their care, there was room for improvement. Patients who received care in hospitals with a high ratio of nurses to patient-days reported somewhat better experiences than those who received care in hospitals with a lower ratio, and hospitals that performed well on the HCAHPS survey generally provided a higher quality of care across all measures of clinical quality than did those that did not perform well on the survey, although the strength of this relationship was modest. There were large regional variations in patients' experiences with their care, with Birmingham, Alabama, performing better than other regions and the New York City area lagging behind. Patients' ratings of hospital care are of interest because they are, in many ways, "the bottom line." The ratings we found leave room for improvement. On average, hospitals received a rating of 9 or 10 from 63% of their patients and a rating or 7 or better from 89%; although these ratings suggest that only a small percentage of patients were seriously dissatisfied, very few hospitals received the highest ratings from 90% or more of their patients (see Appendixes 3a and 3c in the Supplementary Appendix). More important, HCAHPS highlights specific areas for improve- * A high global rating was defined as a rating of 9 or 10 (on a scale of 0 to 10, with higher scores reflecting better performance) on the Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) survey. In the adjusted analysis, performance on the HCAHPS survey was adjusted for all the other characteristics shown. We found a moderate relationship between the ratio of nurses to patient-days and patients' experiences in the hospital. Although ensuring adequate staffing of nurses has been of considerable interest to clinical managers and policymakers, data on the relationship between high nurse-staffing levels and high-quality care have been mixed. Several studies have shown that units with higher nurse-staffing levels have lower complication and mortality rates, 13-15 but others have not shown this relationship. 16,17 Clark et al. found that hospitals in states with nursing shortages had lower levels of patient satisfaction 18 than hospitals in states with no nursing shortages, and others have also found a relationship between the nurse-staffing levels and patient satisfaction, although the data are usually derived from a small number of providers 19 or from hospitals outside the United States. [20] [21] [22] Our study of U.S. hospitals offers preliminary evidence that a higher ratio of nurses to patientdays may be associated with somewhat better performance with respect to certain interpersonal aspects of patient care. Whether this relationship is causal or a marker of the hospitals' commitment to better service is not clear.
It is perhaps surprising to note that there was suboptimal performance in areas that have been the target of quality-improvement initiatives for some time. Nearly a third of the patients did not give high ratings in the domain of pain control, despite the focus on this area by the Joint Commission. 23 In addition, despite long-standing interest by the CMS and others in reducing the rate of readmission, many patients did not rate their discharge instructions highly. It is less surprising to see that communication about medications was often not rated highly, given reports of difficulties with adverse events related to medications. 24, 25 Poor communication at discharge is likely to exacerbate these problems.
Previous studies on the relationship between patients' experiences and the quality of clinical care have had mixed results. Schneider et al. found that although enrollees in Medicare managed-care plans that had better performance on the measures in the Healthcare Effectiveness Data and Information Set reported better experiences in obtaining information on health plans and in dealing with customer service, 26 they did not give higher global ratings of the plan. Chang et al. found no relationship between patients' experiences and the quality of clinical care among elderly patients in two managed-care organizations. 27 Others have also failed to find a relationship between patients' experiences and the quality of clinical care. 28, 29 We found a positive relationship between patients' experiences and the quality of clinical care in U.S. hospitals. Although the differences in quality between hospitals that received high ratings on the HCAHPS survey and hospitals that received low ratings were not large, care was consistently better in the hospitals that received high ratings across all conditions independently of other covariates measured. Our findings suggest that there is no need for tradeoffs between these two areas of performance. Finally, we found substantial differences in patients' experiences across hospital-referral regions. These probably reflect regional differences in the interpersonal quality of care related to the style of caregiving and in organizational leadership and quality management that are focused on optimizing patients' experience. However, unmeasured confounders, such as cultural differences in patients' perceptions and expectations of care, may also contribute substantially to these patterns. Some portion of the differences observed between for-profit hospitals and not-forprofit hospitals may also reflect confounding; the patient population seen at for-profit hospitals might differ in important ways, including expectations, from the population seen at not-forprofit hospitals.
Our study has several limitations. Although we examined patients' experiences at more than 2400 hospitals, nearly 40% of U.S. hospitals failed to provide HCAHPS data. The quality of clinical care at nonresponding hospitals was slightly lower than that at responding hospitals, and their performance on the HCAHPS survey may differ as well. Although the number of nonresponding hospitals should diminish quickly over time, perhaps lowering overall performance, the relationships we found between patientreported quality and nurse staffing or clinicalquality measures are unlikely to change. High ratios of nurses to patient-days may identify hospitals that are more broadly focused on optimizing a patient's experience. Further investigation of the causality and strength of the relationship between nurse-staffing levels and patients' experiences would be helpful. Our data represent a snapshot of patients' experiences, and it will be critical to understand the ways in which these scores change over time and the factors that underlie their improvement. The CMS does not make data available according to the specific item in the composite domains or according to a specific rating. Thus, we were limited to the categories we report. Although efforts to account for nonresponse bias seem to have been effective in pilot testing 6, 8 and with current data, 30 we cannot be sure that the responses are fully reflective of patients' experiences in all hospitals.
In summary, the data presented here provide a comprehensive portrait of patients' experiences in U.S. hospitals. It is clear that the performance of hospitals is variable and that there are plentiful opportunities for improvement. Public release of data on clinical performance has previously prompted improvements in the quality of clinical care in hospitals. 31 We are hopeful that regular reporting of performance on patient-reported measures of quality will catalyze similar improvements in patient-centered care. No potential conflict of interest relevant to this article was reported. 
